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VOLTAGE CURRENT ELEMENTS
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1 GENERAL DESCRIPTION

IPC Sleuth is a neutral 8rounding deviee~ The IPC Sleuth limits ground fault cm~nt to non-
destructive levels allowing normal operations to continue and preventing over voltage damage.

IPC Sleuth is ~he ideal tool for sensing and locating ground faults quickly and easily, Ground faults
ar~ th~ most common form of e, leC~.al fauli, accounting for a minimum of 85% of all electrical
faults in a distribution system. When a ground fault occurs: IPC Sleuth conlrols and limits the faelt
eta’rent. Sleuth provides alarms that indicate an active fault, enabling plant electrical personrml to
follow a simple sequ~me to locate and isolate the fault without ~ting or opening ¢ir~t
breakem This allows process equipment to eorttinue operations uninterrupted.

IPC Sleuth announces the ground ~ault by m~s of lights on the panel fixmt. ]n addition IPC Sleuth
provides relay contacts which may b~ wired to a wide variety of alarm or a~nun¢ialion devices,

IPC Sleuth is available in a vaflety of voltages, IPC Sleuth systems rated for 480 V. and 600 V. ~
to line systems are available for WYE or Delta systems. The latter make use of an artificial neutral.
/PC Sleuth is also availabl~ for 2,400 V. and 4,160 V. systems. This manual is intended specifically
for 277 V and 347 V systems.

IPC R~isto~s Inc.
76t5 Kirabel St Unit 1
Mississauga ON
LSS IA8

Telephone: (905) 673-15S3
FAX: (905) 673-8472

e.mail: sa[es6~iUc-resistors.com
Webshe: ~,ip~sisto~,com

QUALITY FRODUCTS, TE~L EXCELLANCE, PREMIUM SERVICR
HALMA OROUP
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PULSING GROUND FAULT DETECTION SYSTEMS
IPC Sleuth PS-277-2 through to PS-347-10 are wall mounted, high resistance,
protemion and location d~vices. PS-2400-5 md upwards are floor mounted units.

SLEUTH

The ambers 277 and 347 in P8-27%2 and other part numbers refer to the systmn line-to-neUtrdl
vol~tge and correspond to the system voltages of 4g0 V. and 600 V. respe~d.vely. The last number in
tlm part number refers to th~ nmximum let lhrough ground fault currmt. For instance a unit with the
final ntmtb~ 2 will limit th~ ground fault ourrent ~o loss than 2 amps.

The IPC Sleuth pulsinll system, whoa activated, will eyclicaib/ limit llm ground fault ~ to
I00%, 75%, an& 50% of the available ground fault current. The us~" can modify lhe duration of this
pulse to suit the requiremems of his sensing device.

The cyclic pulsing combined with the hand held cun-ont smsot; and a single line diagram can be used
to rapidly Iocats a ground fault even in a very compl~x power distribution systsrn.

High-Resistance Grounding

Both the Canadian Ele~trical Co~, Part I, C22.1-98 and tlts National Electrical Code, NFPA 70
1999, approve tlm use of high-impedance grounding neutral systems up to I000 V. A.C. whets tlw
ground fault current is limited to 5 amperes or less. Theae new changes to tim electrical code allow
~rs ofthe IPC Sleuth to maintain a ground fault gurrmt of 5 amperes or less on their electrical
distribu~on sysmm without shutting down because of a slnglo ground fault, thereby avoiding
unscheduled down times. IPC Sleuth users can locate, isolate and re~air faulty equipment at
convmient time.

The mason for limiting ground fault current by resistance grounding may be one or more of the
following, as indicated in II~EE Std. 142.1991, [EEE Recommended Practice for Crrounding of
Industrial and Commercial Power Systems. pp, 25-26.

(I) To reduce burning and nzlting effects in fault~l electric equipment, such as switchl~r,
transformer~, cables, and rotating nmcltines.

(2) To r~duce mechanical sti~sses in circuits and apparatns carrying fault currents.
(3) To redme eleotric-shock hazards to personnel caused by stray ground-fault currents in the ground

return path.

IPC Resisiors Ino.
7615 Kimbel St Unit 1
Mississauga ON
LSS lag

Telephone: (905) 673- ! 553
FAX: (905) 673-8472

�-mail: sales~inc.reslst ors,corn
Websitv: www,ipc-r~sis~ors.oom

QUALIFY PRODUCrs, TECHNICAL EXCELLANCE, PREMIL~ SERVICE
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PUL$INO (}ROUND FAuLT DETECTION SYSTEMS
(4) To reduce arc blast or flash hazard to personnol who may bare ac~ldentally caused or who happen

to be in ~lose proximity to the ground fault,
(5) To reduc~ the momentary line-voltage dip ocrasioned by the ocotm’enc, arid clearing of a ground

fanit.
(6) To secure control of~sient over voltages while at the same time avoiding tho shutdown of a

faulty circuit on the occurrence of~ first ground fault.

SLEUTH

IPC Resistors Inc,
7615 Kimbel St Unit 1
Mississauga ON
LSS lAB
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SLEUTH

IPC Sleuth ~s housed in a NEMA 2 indoor solid top drip proof enolosure and is to be mounted in
accordance with local regulations.

Upon receipt, care~lly open the protective shipping ~, remove all packing ma~’ial and
visually impcet the unit. If the unit is damaged do not proceed with installation. Contact IPC
Resistors at tl~ numbcm listed on ~he f-real page of this document.

Loosen the two door bolts and open the front door to access the mounting holes.

Ths mounting dimensions am indicat~ in this manual as well as in drawing #6090-1. Mounting
dimensions for units ~ an art~ial n~lral am indicated in drawing #6822,- 1.

The wall mounting holes arc located in the rear comers of the cabinet The distan~ between
mounting holes is 20 3/#’ or 527 ram. in the vertical direction and 16 5/8" or 422.3 ram. in the
horizontal direction, Mounting hole~ are 3/8" or 9.5 ram. wide allowing for the me of 5/16" or 9

IPC Resistors lno.
7615 Kimb~l St Unit
Mi~sissaug~ ON
LSS lAB

Telephone~ (91)5) 673-1553
FA~ (905) 673-8472

e-mail: sale~(~|0e-rvs~ store.corn
Website: www,ip~-resistors.vom

QUALITY PRODUCTS, TECHNICAL EXCFJ_L~NCB, PREMIT1M SERVIC]~
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SLEUTH

Mount the IPC Sleuth securely to Lhe wall in accordance with locaI codes, Onc~ the IPC Sleuth
is securely mounted, proceed ta the conn~otions.

IPC R©sistors Inc.
7615 KimB¢l St Unit l
MJsslssalags ON

Telephone: (905) 673-1553
FAX: (9O5) 673-S472

e.maiI: sales~ipc-resistor~.com
Wcbslte: www.ipc-resistora.eom

QUALITY PRODUCTS, TECHNICAL EXCELLANCE~ PREMIUM SERVICE
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-- PROVISION
FOR 1/2"
CQHDLIIT

Elecwi~al access to the interior is provided by means of eight knock out open~gs suitable for W’
conduit. Two are located near the bottom of each side and two are located in the bottom near each
sidewall.

IPC Reaistors Inc.
7615 Kimbel St Unit
Miaais~auga ON
LS~

Telephone: (905) 673-1553
FAX: (905) 673-8472

e-mail’, sales @ipe-res|stors.com
W©baile: www.ip~-reaistors.eom

QUALITY PRODUCTS, TECitNICAL EXCELLANCE, PREAff[UM SERVICE
|IAI,~A UgOUP
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IPC Sleuth requires a 120 VAC supply. Connect to the approlniately numbered terminal blocks,
Conneot line to tmminal 1, neutral to tenuinal 2 ard ground to t=minaI 3. geeommend~xl supply
cable size is 14 or 12 AWG.

Conne~ the system neutral ( neutral bushing of’the tramformer ) to the point identified as N (#9
on tetauiml block) on drawir~ 6090 and the sysmm ground to the point identified as (3 (#10 on
terminal block) on the same drawing. Both the Canadi~ Electrical Code and thv National
Electrical Code require a minimum size of 8 AWO ff conduit is used and size 6 AWG if
exposed wiring is used.

IMPORTANT NOTE: System Neutral ( N ) must be corm~ to a single point only. All.
conductors must b~ insulatedto the full system voltage.

Telephone: (905) 673-1553
FAX: (905} 673-8472

e-mail: ~salesth~ipc-resistors,c om
Website: www.ipc-resistors.com

QUALH’Y PRODUCTS, TECHNICAL EXCELLANC~ PRIDv[IUM SF_.RVICE
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SLEUTH

IPC Sleuth with an artificial neutral are oonnected differently. Four cables are required, thrre O)
phas¢ connections and one ground connection as specified in drawing 6822-4.

Connect phaso A to torminal #9
Connect plmso B to te~rainal #10
Connect phase C to terminal #11
Connect ground to l~’minal #12.

Always ix~rform a final inspectioe~ All fo~ign obj~ must be removed, All conductors must be
s~umd in ~e pmp~ positions before closing the door and energizing tlm systea’n. DO NOT
ENEOIZE tl~ IPC Sleuth unloss tho door is closed and secured by tim two bolts provided.

IPC R¢sistor~ Inc.
7615 Kiml~�l St Unit
Misaisssuoa ON
L~g 1A8

Telephone: (905) 673-1553
FAX: (9~5) 673.8472

e.mail: sales _ailipc.resi stars &ore
Webstt.: www.ipc-resistors.com

QUALITY PRODUCTS, TECHlqICAL EXCELLANCE, PREIVlIUM SERVICE
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3. OPERATION.

IPC Sleuth is energized by ~ the rotary "POWER" switch to the ON position. The "POWER"

switch is IocaU~d on thv panel door.

Upon energizing ~he ~ontrol panel the "SYSTEM HEALTHY", green light turns on signifying that no
grourri fa~ta am on the system and the IPC Sleuth is receiving control voltagv,

Verify ~he IPC Sleuth condition by pushing the "TEST’ button and holding for th~ delay time set on
the GFR-CT, This causes th~ GFR-CT to a’ip. The green fight 1urns off, the red "GROUND FAULT
ACTIVE" lighI turns oa and the fans aotivate. This confums that control voltage is available, the
GFR-CT is fim~tioning and the fans are operational.

IPC ResiBtorI Inc.
7615 Kimbel St Unit 1
MiBsissauga ON
LSS IA8

Telephone: (905) 673-1553
I~AX: (905) 673.84"/2

v-mail: sales~_ ipc-tesistvrs.¢om
Websi|~: w~,ip~resls~ra.com

QUALITY PRODUCTS, TECHNICAL EXCELLANCE, PREMIUM SERV/CE
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PULSING GROUND FAULT DETECq’ION SYSTEMS

SLEUTH

Push th+ "RESET" button to rgsot tbe system to normal operational stat~. The md "GROUND
FAULT ACTIVE" light goes off, th~ grin "SYSTEM HF_ALTHY" light ~ on ~nd th~ fans stop.
Tho II’C Sleuth is now ready to monitor the distn’oution sysmm.

When a ground fault occurs the potemial between the System neutral ~d ground elevates to the line
to neutral voltage. This is reflected by the deflection of ~he voltmeter needle on the front door control
panel. [n addition to the voltage, the ¢utr~t is also being monitmed. A deflection of the ammeter
needle will indieat~ the magnitude of fire fault mJrrmt on ~ sysl~n. If the fault ~vsrent magnitude is
greater than he pick up setting of the GFR-CT and the duration is greater than the time delay set~_g
on the GFR-CT, the GFR-CT will trip ~angh~g the state of the ’+I+R~’’ ~ontacts. The gretm light
tram off, the red light turns on and the fans activate.

The "GROUND FAULT ACTIVE" red light indioatea the proem, of a ground fault. Deflection on
the volUneter and attmxeter on the IPC Sleuth indicate the magnitude of rite neutral to ground voltage
and the ground fanlt ¢am’ent available.

The ground fault pickup level can be set from 5% to 100% of the [PC Sleuth let through ~a’rent.
The time d~lay c.an be adjust~l from 0.7s. to 10 s. this allows the user ~o adjust the IPC Sleuth
settings to the unique requirements of his system in order to avoid nulsan¢e tripping,.

Both ground fault pickup level and time delay are adjusted using the knobs lomted oa the front plate
of he GFR-CT. The GFR-CT is lo~a~cd inside the IPC Sleuth ¢nolomre. Rotating the controls i~ ~h¢
clockwise direction increases the time delay or pick up level; counter-clockwise reduces tlmse
param~rs.

IMPORTANT NOTE: Although the ground fault pickup level oan be adjusted up to 100% of the let
through current, this it is not re~mmendoci. Adjusting to a setting higher than 50% of tim let through
cutrea3t may prcvmxt the GFR-CT from deteoting a fault.

IPC Sleuth ~ax only pulse when tripped by an a~tive ground fault. If ground fauR ourreat is
available, pulses are visible on the amng~

To initiate pulsir~g, rota~ the "PULSINC¢’ swit~ to the "ON" position. The "PULSING ACTIVE"
light turns on and the ground fault current changes from 100% to75% and 50% of available ground
fault current.

IPC Resistors Inc.
7615 Kimbel St Unit 1
Mississauga ON
LSS

Telephone: (905) 673-1553
FAX: (905) 673-8472

e+mm~: mdcsatti_ne-reaisto rs.eom
Websito: www,ipe-resi-*tors,oom

QUALITY PRODUCTS, TECHNICAL EXCELLANC~ PREMIUM SEB.VI CE
BALSA Ol~OUP
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’ FAU~T DBT~C~IOI~ S~/"~’~’EMS ...........P~S~G GRO~

S~ NOTE: .T~ ~o ~ ~t ~ ~olv~ w~k~ ’~ ~w ~u~. A~onal ~
~t be ~x~i~ ~¢r wor~g ~ ~ ~~ ~livo ~~.

IPC Sleuth creates a patt~-n of step pulses in the ground fault curr~t, The pulses only appear in the
faulted circuit. Use the I2000Flex current sensor and voltm~r to follow the pulse trail directly to the
fault site.

Check for ~= presence of pulses by vi~ving the arameter needle ~on.
~ 100%, 75% ~d 50% of ~ av~l~ ~ ~ ~t. A~ ~~g ~at ~e ~1~

a. C~~ ~gs of ~ ~t ~1 m~r ~d ~ ~o~ m~, B~ ~ wi~
~p~y ~e s~ st~ ~ pa~

b. A~ch ~ ]2~OFlox cu~t ~or to a s~d~ vo~eter as ~scfib~ below.
¢. U~ a ~lo lin~ ~ for ~ ~e~l ~b~n pm~ by the ~C Sleut~ ~ato

~ble. F~fi~ yo~Ifwi$ ~ ~lues of~ pu~ ~ ~ ~d h~ m~r.
d. Check for ~ presone~ of ~ses at ~ po~. Pla~ ~e ~t s~r ~ ~ 3 p~

con~ of each ~go~g c~L If you ~ no p~ ~is ~ not ~ fa~ c~ui~ Mo~
on ~ ~ n~t c~t

e. If ~ puls~ ~ ~, ~va do~ ~ ~t m ~e n~t b~ po~t ~d re~ the
~ceduro.

~ Follow ~ pu~s. ~o p~ ~omd ~t s~ will IoM m

g, l~la~ ~e e~t or ~nd~ fi~ ~e c~t, ~

re~ve&

~~ ~ ~n~r ~y now ~ ~~ed to ~e

IPC Reais~rs lne.
7615 Kimbel St Unit 1
Mississau~a ON
L5S

Telephone: (905) 673-1553
FAX: (905) 673-8472

~mail: sales(’~_ i~-r asistor~.~om
Websit~: www.ip~-ramtator=.com

QUALITY PRODUCTS, TECHNICAL F~XCF!/.ANCE, PRF_MIUM SERVIC~            ._A.__
I[ALMA
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SLEUTH

OPERATION OF THE I2000FLEX

IPC Sleuth comes complete with an I2000Flex current sensor loop, Tho 12000Flex loop is suppliexl
wi~ a dual b~ana to BNC adapter for easy connection to most standard meters. The 12000Flex will
pick up and facilitate ~e display of the ground fault current Falses.

SAFETY NOTE: Pdmd all ~af~ and us~ information packaged with the LT.00OFIex before use.

Set the selector switch on tho I2000Flex trar~ducer to IOmV/A. The "POWER ON" light will flash
on and off. A d~fleetlon of 0.25mV on tl~ voltrr~te¢ with the transducer set to 10mV/A translates
into a ground fault current of 2.5 Amps,

IPC R~ai~tors Inc.
7615 Kimb¢l St Unit 1
Missi~sattSa ON
LSS lag

Tdeph,~e: (905) 673-1553
FAX: (905) 673-8472

e-raaii: ~ales(i~l~c.~e~istor~.com
Web,ire: www.ipc.resistor~.com

QUALITY PRODUCTS, TECHNICAL EX~CE, PREMIUM SERVICE

13 of 2l                                                                                   c~gu
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IPC RESISTORS INC. SL .tm 
PULSING GROUND FAULT DETECTION SYS~¥MS’

i2o00Flex a 9 v; t b ’
incorporates a flashing "Battery Low" light to indicate the battery ia too low for correct mcasurem~t

Wrap the I2000Flex 10013 around all phase, of the conductor, Any imbalar~ will be evident in meter
deflection when the range is set to the approlxiato setting. The ground fault ¢tmem pulses will he
visible in the meter deflection. A~alo~e meters provide easier reading during rapid pulsing. The
pulse rote may b~ programmed to facilitate easier readings on disital meters.

When placing the sensor around tl~ three pha~e conductors make sure that the arrow moulded into
th~ sensor loop points downstream (toward the load ) in order to provide proper raadings.

Ensure that ~e junction point of ~he loop is held a mirdrnmn of 1" away from the conductors in orcbr

Additional infommtion on ~e I2000Flex is available on the I2000FIox data sheet and at the address
located at the end of this manual.

IPC l~sislor~ Inc.
7615 Kimbel St Unit
MJ~is~auga ON
L~S IA8

T©leplxme: (905) 673-15~3
FAX: (905) 673-8~72

c-mail: sal est’~i~.resistom.~om
Wcbsite: www.ipc.resi~torg.eom

QUAL1TY PRODUCTS, TECHNICAL EXCELLANCIa, PR~ViBJM SERVICE
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SLEUTH
’I~ULSING GROUND FAULT D~TECTION SYSTEMs .............

Pulse Duration

Pulse time duration may be varied by progranunhag the LOGO logic controller located beside the
GFR-CT. O~ the front of the LOGO are four arrow shaped btlttons and Wo square buttons labelled
"E$C*’ and "OK". Modify the pulse time settings by foI|owing this procedure.

a) Simultaneously press both the "ESC" and "OK" buttons
b) The display shows two choices "SET CLOCK" and "SET PARAM". Press th~ bottom arrow

key to ~ "S]~T PARAM".
e) Conttrm your ohoic~ by pressing the ’X3K" button twice.
d) Tim display will now show a cursor b~twe~n available put~ d~lay ~tfings. Determine which

direction you wish the cursor to move in order 1~ s~t the parameters of your choice.
e) There ar~ flar~ st~ps in on~ pulsing ~yele. The ~ntim oyele will tak’~ six tim~s axe number you

program in seconds. If you program 3, the cycle will consist of three st~ps ~cla 1 second long
for a total of 3 seconds.

IPC Resistor~ Inc,
7615 Kimb,-I St Unit i
Misstssauga ON
LSS 1 A8

Telophtme: (91)5) 673-1553
FAX: (90$} 673-8472

~-maill sales(~|u~.resistors.com
Webs]re: w~.i~-res~tor~.com

IP7_025000
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bu~ons ~fil you cho~ ~r is ~h~d.
~ ~a~ your choi~ by pm~g tho "OK" ~y. ~ ~ dim~m ~d IPC Sl~utb ~

4. MAINTENANCE

IPC Sleuth is designed and c~nslzu~ed to reduce nmintetmnce needs to a nYnimurn. Test your IPC
Sleuth every six months,

Test Procedure:
Push the "TEST" button located on th~ front of th~ panel. The following changes ~ place.

a) The red "GROUND FAULT ACI’IVE" light tram on.
b) The green "SYSTEM NORMAL" light turns off,
c) The inmmal fans turn on.
d) Auxiliary contact~ change state.

This change confnms that your IPC Sleuth is functioning normally. Return ~ae IPC Sleuth to normal
operating mode by pmh~ the "RESET" button.

If a lamp fails to function, check the bulb. If a bulb is blown, change it.

if the fans fail to start, remove power ~md camck th© electrical connections.

If all power faik% check the intema! fuse and replace it ifn~e..ssary.

To clean the IPC Sleuth, first disconnect the dectrical power. Using oom~d air, blow away any
accumulated dust and foreign material. The exterior may be cleaned using a slightly da~ cloth.
Ensure flint th~ IPC Sleuth is completely dry before energizing. Close the front door and reconne~
electrica~ power. Test the unit agai~ before rei3ardng to normal service.

IPC Resistors
7615 Kimbel St Unit 1
Missi~saug~ ON
LSS lAB

Telephone: {905) 673-1~53
FAX: (905) 673-84T2

¢-r~aJl: salea(~ipe-reaistors.~om
Web,ire: www.ip~resistors.~om

QUAL1TY PRODUCTS, TECHNICAL ~XCELLANCE, PREMIUM SERVI
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SLEUTH
P’~2LS’IN0 61~OUND FAULT I~E~ECTiON SYSTEMS ......

DEFINITIONS AND APPPLICABLE STANDARDS.

Grounding mea_us a penuanent and �ontinuous condu~ve path to the earth with sufficient amp~y
to carry any ~ealt current Hable to be imposed on it, and of a su~iently low impedance to limit the
voltage rise above ground and to facilitat~ the operation ofprotectiw devices in the circuit’,

Bonding means a low impedance path obtained by permanently joining all non.curmnt.~ metal
parts to assure el~zical continuity and having the capacity to �onduct safely any c~t likely to b~
imposed on it;

NEC 1999 pg. 70-87-88

250-36. Iff~h-Impedance Grounded Neutm! Systems,

High-impedance grounded neutral systems in which a grounding impedance, usually a
resistor, limits lhe ground-fault current m a low value shall be permitted for 3-phase ac
systems of 480 volts to 1000 volts where all of the following conditions art met.

(1) The conditions of malnte.nanc¢ and supervision rnsure that only qualified persons will
sm4ce the insmlhfion,

(:2) Continuity of power is requirccL
(3) Ground detr, cto~s m,e installed on the system.
(4) Lira-to ne~traA loads are not served.

High-impedance grounded neutral systems shall comply with provisions (a) through (f).

(a) Grounding Impedance Location. The grounding impedance shall be installed between
th~ grounding electrode conductor and tl~ system neu~zal. Where a neutral is not
availab[¢, the grounding impedance shall be installed between the grounding electrode
conductor and the neutral derived from a grounding transformer.

(b) Neutral Coaduetor, The neutral conductor ~om the neutral point of the transformer or
generator to its connection point to the grounding impedance shall be fully insulated.
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The r~u~ral eond~tor "shall haw a~ ampacity of not less" ltaan th~ maximu~a current rating
of the grounding impcdarme, In no ease ,shall the neutral conductor be smaller than No, 8
copper or No. 6 aluminum or coppe~-elod aluminum.

(o) System Neutral Connection. Tho system neutral connegtion shall not be connected to
ground except through the grounding impedance.

(d) Neutral Conductor Reuling. The eondue~r connecting ~e neutral point of the
transformer or generator to the grounding impedance shall be permitted to be installed in a
separate raceway. It shall not be required to run this ex~ndmtor with the phase conductors
to the first systom disconnecting means or overeurront d~ice.

(e) Equipment Bonding Jumper. The Equipment bonding jumper ( the connection between
the equipment grounding oonduetors and the grounding impedance) shall be an unsplieed
conductor run from the ~st system discormeoting means or ovemurront devic~ to the
grounded side of the grounding impedance.

(f) Grounding Electrode Conductor Leeation. The grounding electrode conductor shall be
attached at any point from lhe grounded side of the grounding impedance to ~e equipment
grounding connection at the service exIuipmextt or fast system disconnecting means.

CSA Canadian Electrical Code Part 1, C22.1-98
Pg. 105-106

10-1100 Scope. Rules 10-1102 to 10-1108 apply to the ttse of neutral grounding devices used
for the purpos~ of controlling the ground fault current or the voltage to ground of an

10-1102 Use.
(1) Neutra[ grounding devices shall be permitted to be used only on a system involving a tree

nemtral or an artificial nmatral, whea’e the line to neutral loads aro not served.
(2) Where a mutral grounding device is used on an electrical sysl~m operating above 5 kV,

provision ~all be made to aulxnnatically de,-~crgi~ the system on the d~eotion of
ground fautt.
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(3) Whor~ ’~ aeutral ~roudding dov~ is ’~sed on a~ electrical’ system operating at 5 kV or less,
provision shall be made tn automaticalty de-et~rgiz¢ the system on 1he detection of
grotmd fault, unless
(a) The ground fault otav~ is controlled at 5 A or less; and
(b) A visual or audible alarra, or both, clearly ideatified to indicat~ the pres~nc~ of a

ground fault is provided.

10-1104 Neutral Grounding Devices.
(1) Neutral gro~ding dovioes shall be speoifieaIly approv~[ for the application.
(2) Only n~ul~,al grounding devices wi~h a conti~uous rating shall be permittexl whom

provision is not made to dc-cacrgize Ihe systean on the dct~tion era ground fault.
(3) Neutral groanding devices not having a �ontinuoas rating shallh¢ permitlcd wb.em:

(a) Provision is macl~ to automatically de-~ergi~e tl~ sysicra on the demotion of a ground

(b) Th~ time rating of the device is ooo~dinatod with the time,/curront rating of ~
protective devi~ on tl~ system.

(4) N~tral grounding d~ices shall have insulation voltages at least qua[ to the line-to-
neutral voltage.

10-1106 Location of Neutral Grouading Devices and Warning Signs.
(1) All live parts of neutral grounding devices shall be enclosed or guarded in ¢omplian~

with Rule 2-202.
(2) Neutral grounding devices shall be plac~d in a looation that is aoccssible only to qualified

persons to perform insp~tiorh t~sting, argl maint~nan~ of the nvutral grounding devil.
(3) Neutral grounding d~wioos shall b~ placed in a location so that heat dissipation from the

d~vic¢ under ground fault con&’tions will not damage or adversely affect the operation of
the device or oth~r equipment.

(4) Where neutral grounding devices am rood, warning sigas indicating ti~t the sys~m is
L,,apedan~¢ groun~d and the and the maximum voltage at which the nea~-al may be
opcmtiag relative to ground shall t~ placed at the:
(a) Transformer or gen~a, ator, or both; and
(b) Consumer’s s~cvice swimhgcar or equivalent; and
(c) Supply authority’s factoring ~luipm~nt.

~ 0.1108 Conductors Used with Neutral Grounding Dvvices.
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¯        (1) The eonduetor~conneeting the neutral grounding device to the ~tml point of the

transformer, generator, or grounding lransfomaer shall be:
(a) Insulated for the nominal systean voltage; and
(b) Identified whitz or natural grey; mad
(o) Sized to conduct the rated current of the neutral grounding device, and in no case

less than No. 8 AWG; and
(d) Installed in accordance with oth~ appropriate gules of this Code.

(2)

(3)

The conductor connecting the neutral grounding device to the neutral point of the
transformer, g~nerator, or grounding tramforrn~r shall not be grounded.
The condttotor connecting the neutral grounding devic~ to the system grounding
electrode shall be:
(a) A copper conductor which shall bo permitted to be insulated or bare; and
(b) Identmeagreea if insulated; and

(c) Sized to conduct the rated current of the neutral grounding device, and in no case
less than No. 8 AWG in size; and

(d) Install~l ha accordance with oth~ appropriate Rades in this Code,

CAN/CSA M421-93 Use of EieetrlcltF In Mines
Pg. 26
4.5.2       Neutral-gumnding Devices
The neutral grounding device shall be continuously monitored by a device that will trip the supply if
an open circuit in the neutral grounding device occurs.

Pg. 29
4.7.3,4.1 Resistance Grounding
Where on-board three-phase, isolation pow~ transformers larger than 20 kV.A and operating at
vol~ges in excess of 300 V are used, the following requirements shall apply:
(a) Except as permitted by item (g), either a direct or de, rived neutral shall be grounded thro~a a

resistor at the power source to limit the prospective ground-fault ~0.rrent to 25 A or Iess.
(b) A grounding circuit shall originate at the grounded side of the t~sistor arid extend along with the

power conductors to ground the frames of all el~*rieal apparatus suppfied from the circuit, except
where the st~l structure provides the ground-return path as permitted by clause 4.7.5 (b).

(c) The size of the grounding conductors may be reduced provided the ampaeity ~xceeds the
prosp~tive ground-fault current.
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(d) Neutral-grounding r~sistors shall be-"isolat~d by elevation or guarded in accordanc~ with Clause

4.7.4,1,
(�) Neutral- grounding resistors shall be rated and proteoted in acoordanoe with Clause 3.6,2,
(f) Ground-fault prot~-tion with a minimum tripping ratio of 5 shall be provided, exocpt as pmrfitted

by itm~s (g) and (h).
(g) Acceptable ungrotmded sys~ra.s with ground-fault d~tcofion may be used for specialized drive

oircuits.
(h) Ground-fault det~ztion, which alerts the opa~ator to tim ground fault, may be used instead of

ground-fault proteotion wher¢ de- ¢aorgizing a �~’ouit om oroat¢ a machino-opcration hazard.

6. ADDITIONAL INFORMATION
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